Quarkonium production is an excellent probe to investigate the properties of the hot and dense medium, which can be created in heavy-ion collisions. The production and hadronisation of heavy quarks are well separated in the space-time evolution of a collision and provide a wealth of information of the underlying QCD dynamics from the dense to the eventually dilute system. We report on the latest results from ALICE at the LHC on quarkonium production in heavyion collisions at mid-and forward rapidity. The nuclear modification factor as a function of centrality, transverse momentum, and rapidity is presented for charmonium and bottomonium states in Pb-Pb collisions at √ s NN = 5.02 TeV. In addition, results on the nuclear modification factor of J/ψ in Xe-Xe collisions at √ s NN = 5.44 TeV are presented. Experimental results are compared with available phenomenological calculations.
Quarkonium production is a fruitful probe for the investigation of the interaction between heavy quarks in the hot and energy-dense medium of heavy-ion collisions, as well as in the vacuum case in proton-proton (pp) collisions, see e.g. [1, 2] . The production of the initial heavy-quark pair and the eventual formation of a hadronic bound state are well separated within the space-time evolution of a collision. This allows for a factorisation approach in pp collisions [3] and-due to the approximate conservation of the number of charm and beauty pairs throughout the evolution of a heavy-ion collision [4] -for the investigation of the modification of quarkonium production in the medium produced in a heavy-ion collisions.
It was pointed out that the production of J/ψ should be suppressed by the screening of charm quarks by the surrounding colour-dense medium [5] . This was confirmed by measurements at SPS and RHIC energies, whereas at LHC energies the suppression was observed to be significantly weaker, see e.g. [6] for a compilation of experimental results. The evolution of the suppression with increasing collision energy was predicted due to an additional production mechanism: the (re)generation of J/ψ by the copiously produced charm quarks at LHC collision energies [7, 8] . Models including (re)generation describe the majority of charmonium measurements from LHC to lower collision energies [4, 9, 10] and establish (re)generation as the dominant production mechanism of J/ψ at LHC energies. In addition, the study of bottomonium, for which the contribution from (re)generation could be small due to the larger mass of beauty quarks, can shed further light on the quarkonium production.
The study of Xe-Xe collisions provides a systematic cross check on quarkonium production: at a fixed number of nucleons participating in the collision, N part , the fireball volume of a Xe-Xe collision is expected to be comparable to the one of a Pb-Pb collision but with a different system geometry, see e.g. [11, 12, 13] . In this way, the impact of the collision geometry on the quarkonium production and its dynamics can be studied.
ALICE [14, 15] measures quarkonium production in the dielectron decay channel at midrapidity (|y| < 0.9) and in the dimuon decay channel at forward rapidity (2.5 < y < 4). Events fulfilling the minimum-bias trigger condition are analysed for the dielectron analysis, where particles are identified as electrons via their specific energy loss in the Time Projecion Chamber. At forward rapidity, events are triggered and analysed in the muon spectrometer.
The nuclear modification factor R AA is used to quantify the influence of the medium on the particle production and its kinematics. It can be defined as
where d 2 N AA X /dydp T is the efficiency corrected differential yield in nucleon-nucleon collisions for the particle species X, T AA is the centrality dependent nuclear overlap function and d 2 σ pp X /dydp T is the cross section measured in pp collisions at the same collision energy. A deviation from unity in the nuclear modification factor points to an influence of cold or hot nuclear matter on the particle production.
A precise measurement of the nuclear modification factor relies on the accurate knowledge of the vacuum reference. At mid-rapidity, the analysis of the pp data taken in 2017 at √ s = 5.02 TeV replaces the previously used J/ψ reference obtained using an interpolation procedure [16] . In the left panel of Figure 1 , the measured transverse momentum spectrum is compared to the interpolated In the right panel of Figure 1 , the J/ψ nuclear modification factor as a function of centrality for Pb-Pb collisions at √ s NN = 5.02 TeV is shown. The mid-rapidity result obtained using the measured pp reference is shown together with results measured at forward rapidity [17] . While for peripheral collisions the suppression pattern for mid-and forward rapidity seems comparable, for central collisions the nuclear modification factor at mid-rapidity is significantly larger and exceeds unity. In the (re)generation scenario, this can be explained by the larger charm quark density at mid-rapidity which increases the production of J/ψ.
In Figure 2 , the J/ψ R AA as a function of transverse momentum is shown with results from phenomenological models. In the left panel, the J/ψ R AA at mid-rapidity for the 20% most central collisions is compared to the statistical hadronisation model [18] and a transport model [19] . The statistical hadronisation model describes the nuclear modification factor at low p T but it falls below data for p T 4.5 GeV/c. The transport model describes the shape of the data although it underestimates the data in the whole p T range. In the (re)generation picture the increase towards lower p T , as seen in data and models, reflects the phase space where charm quarks are thermalised and consequently form J/ψ by (re)generation which have a lower p T than primordial J/ψ. In the right panel of Figure 2 , the J/ψ nuclear modification factor at forward rapidity is compared to a transport model [19] for three different event centralities. The model describes the behaviour of the data quantatively although seems to undershoot the data for p T 4.5 GeV/c.
The J/ψ nuclear modification factor for Xe-Xe collisions at √ s NN = 5.44 TeV as a function of centrality [20] is shown in the left panel of Figure 3 and compared to Pb-Pb collisions at √ s NN = 5.02 TeV [17] . The nuclear modification factor of the two collision systems is of the same magnitude for a given N part . This behaviour is also reflected both by the transport and statistical hadronisation models.
In the right panel of Figure 3 , the ϒ(1S) nuclear modification factor as a function of centrality
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Figure 2: The J/ψ nuclear modification factor as a function of transverse momentum is shown for mid-(left) and forward-rapidity (right) and compared with model calculations [18, 19] .
is shown for Pb-Pb collisions at √ s NN = 5.02 TeV [21] . A strong suppression towards central collisions is observed, reminiscent of the J/ψ suppression at SPS or RHIC energies [6] . Data is compared with two transport models [22, 23] and a hydro-dynamical model [24] . The transport models are shown including or excluding (re)generation as production mechanism. It can be seen that the (re)generation component is moderate and the data does not allow for the discrimination between the two scenarios.
Summarising, ALICE measured the production and nuclear modification of quarkonium at mid-and forward rapidity in Pb-Pb and Xe-Xe collisions. The results suggest that (re)generation is the dominant contribution to the production of J/ψ, but contributes only marginally to the production of ϒ(1S) in heavy-ion collisions at LHC collision energies.
The current precision of the models allows only a weak discrimination of the different phenomenological approaches. A more precise determination of the initial heavy-quark production cross section and the recent Pb-Pb data taken in 2018 will put stronger constraints on the models. [20] and Pb-Pb collisions [17] in comparison with a model [18] . Right: The nuclear modification factor of ϒ(1S) is shown as a function of centrality for Pb-Pb collisions at √ s NN = 5.02 TeV [21] in comparison with various models [22, 23, 24] .
